Objective-This paper examines whether equal utilisation of health care services for first generation immigrant groups has been achieved in the Netherlands. Design-Survey data were linked to an insurance register concerning people aged 16-64. Ethnic diVerences in the use of a broad range of health care services were examined in this group, with and without adjustment for health status and socioeconomic status, using logistic regression. Setting-Publicly insured population in Amsterdam, the Netherlands. Participants-1422 people from the indigenous population, and 378 people from the four largest immigrant groups in the Netherlands-that is, the Surinamese, the Netherlands Antilleans, and the Turkish and Moroccan. Main outcome measures-General practitioner service use (past two months), prescription drug use (past three months), outpatient specialist contact (past two months), hospital admission (past year), physiotherapist contact (past two months) and contact with other paramedics (past year). Main results-Ethnicity was found to be associated with the use of health care after controlling for health status as an indicator for need. The use of general practitioner care and the use of prescribed drugs was increased among people from Surinam, Turkey and Morocco as compared with the indigenous population. Compared with the indigenous group with corresponding health status, the use of all other more specialised services was relatively low among Turkish and Moroccan people. Among the Surinamese population, the use of more specialised care was highly similar to that found in the Dutch population after diVerences in need were controlled for. Among people from the Netherlands Antilles, we observed a relatively high use of hospital services in combination with underuse of general practitioner services. The lower socioeconomic status of immigrant groups explained most of the increased use of the general practitioner and prescribed drugs, but could not account for the lower use of the more specialised services.
people from the Netherlands Antilles. Although underuse of more specialised services is also present among the lower socioeconomic groups in the Netherlands, the analyses indicate that this only partly explains the lower utilisation of these services among immigrant groups. This suggests that ethnic background in itself may account for patterns of consumption, potentially because of limited access. (J Epidemiol Community Health 2001; 55:701-707) Equality with respect to health care is a major political issue in Western European countries. For example, in the debate on health care reform, the general accessibility of "basic services", irrespective of someone's income, age, ethnic group, etc, is frequently discussed. 1 Whether equal accessibility has been realised can be studied empirically by comparing diVerences in the use of medical care controlling for potential diVerences in health status. If the use of health care by diVerent groups in the population is in accordance with diVerences in health status between these groups, the principle of equal treatment for equal need can be said to be realised. 2 This paper examines whether equal use of health care has been achieved in the Netherlands. It focuses on one dimension of equality in particular, namely equality between ethnic groups.
The number of immigrants in the Netherlands is growing. Currently, they constitute approximately 9% of the population. The four largest immigrant groups are comprised of people from Surinam, the Netherlands Antilles and Turkey and Morocco. Surinam is a former Dutch colony. Most Surinamese migrated to the Netherlands during the process of decolonisation (1975) . The Netherlands Antilles are still part of the Dutch state. The Mediterranean groups-that is, the Turkish and Moroccans-have come to the Netherlands as labour migrants since the 1960s and early 1970s.
It is still unknown whether the use of health care in these immigrant groups is in accordance with their relatively bad health status. 3 Studies in other European countries, especially the United Kingdom, indicate that primary care services are more frequently used by ethnic minority groups (controlling for diVerences in health status) while their use of outpatient services is lower. 2 4 5 The number of services analysed in previous studies however is limited, for example we do not know whether the pattern of lower consumption is also present in regard to the use of physiotherapists. Moreover, most previous analyses are based on self reported data on utilisation of health care. 2 4 There are indications, however, that the cross cultural validity of these data is suboptimal. 6 In the analyses presented in this paper, both drawbacks will be overcome by using registration data from a health insurance company.
The first aim of the analyses was to examine to what extent the ideal of equal utilisation of health care is realised for the four largest immigrant groups in Amsterdam, the Netherlands. The second aim concerns the explanation of (probable) ethnic diVerences in the use of health care. The above mentioned pattern of overconsumption of primary care services and underconsumption of specialised services is very similar to that found for lower socioeconomic groups. 7 As people from immigrant groups in general have a lower socioeconomic position than the indigenous population, this raises the question of whether the problem of ethnic inequalities in the use of health care is simply the consequence of the lower socioeconomic position of immigrant groups, or whether their ethnic background in itself also plays a part.
In summary, the main questions investigated in this paper are the following:
(1) Are there diVerences between ethnic minority groups in the use of a broad range of health care services after controlling for health status?
(2) If so, to what extent are these diVerences related to the generally lower socioeconomic position of immigrant groups?
Methods
The study is based on a linkage of data from a health insurance company and data from a health survey among the general population in Amsterdam, the Netherlands. POPULATION An a-select sample of non-institutionalised people was drawn from the Amsterdam municipal population register, aged 16 years and older. The sample was stratified by age (16-34, 35-64, 65 years and over). The analyses that are reported in this paper are restricted to people aged 16-64, as the oldest age group contained very few immigrants. During 1992 and 1993 the people in this sample were interviewed at home in either Dutch, Arabic, Turkish or English. The interview consisted of questions concerning health problems, use of health care services, socioeconomic status and other health determinants. The response rate among the population aged 16-64 was 60.6%, resulting in a study population of 3296 people, with small diVerences across ethnic groups (55.7 in the Surinamese to 61.7 in the indigenous population) and other subgroups (for example, age and sex). The design and objectives of the health survey have been described in detail elsewhere. 8 A total of 2012 of these respondents could be linked to the administration of the public insurance fund register in Amsterdam, using postcode, date of birth and sex as keys. The linkage procedure has been described in detail elsewhere. 6 9 The percentage of imperfect linkages was expected to be very small, as the linkage key we used was very specific. The data on this key in both registers concerned the same period and the data in both registers were up to date. 9 Those who could not be linked were either not insured by this company or were only insured during a part of the period covered by the survey. Public insurance is obligatory for lower income groups-that is, approximately 70% of the Amsterdam population. Among people for whom we had data from the survey as well as the health insurance company, 139 were Surinamese, 25 Antillean, 129 Moroccan, 85 Turkish, and 1422 native born. Some 412 were born in other countries than the four selected here.
MEASUREMENTS
The ethnic background of the respondents was indicated according to their country of birth as registered in the Amsterdam municipal register.
Health care use was based on registration data from the health insurance registration process. This recorded claims for various types of care in the period preceding the point of the interview, paid for by the health insurance fund to a health care provider, on a fee for service basis. The services included in the analyses are mentioned in table 1. Data on general practitioner service use could not be derived from the health insurance registration, as the general practitioner is not paid for on a fee for service basis. These data are instead based on self report. All utilisation variables were dichotomised.
Data on health status were also based on self report. The time frame chosen for the measurement of health problems was similar to that for the use of health care. Four indicators were used-that is, self rated health, health complaints, short term physical limitations and chronic conditions. 10 The operationalisation and categorisation of these variables is explained in table 1.
Socioeconomic status was indicated by educational level, occupational status and income. These are considered to be valid indicators of socioeconomic status. 11 Educational status refers to the highest educational level attained. It is considered the single most powerful indicator in the native population, and therefore frequently used as the only indicator. However, as a large proportion of the immigrant groups have primary school only, we decided to include all socioeconomic indicators that were available. The occupational status of the respondent was determined on the basis of the current occupation if in paid employment, or if not, the last employment. Income was indicated by household income, adjusted for the number of persons inside the household who had to live from the income (one or more). The categorisation and operationalisation of these three socioeconomic indicators is explained in table 1.
Age (10 year categories) and sex were taken into account as confounding variables. The interactions between age and sex were tested for statistical significance. ANALYSES We used logistic regression models, given the dichotomous outcome variables. For each outcome measure, a basic model was first fitted containing ethnic background as an independent variable, controlling for age and sex (model 1). Ethnic diVerences in the use of health were expressed as odds ratios (ORs) with corresponding 95% confidence intervals. The indigenous population was used as a reference category. Interactions between country of birth and sex, and country of birth and age were examined separately.
Secondly, the health status indicators were added to the first model to control for need (model 2). The reduction in ORs after controlling for health status was used to indicate the contribution of health status to ethnic diVerences in health care utilisation. If ethnicity seems to be a determinant of utilisation, this indicates that equality has not been achieved.
Finally, to estimate to what extent the remaining ethnic diVerences in utilisation were attributable to the relatively low socioeconomic position of immigrants in the Netherlands, the socioeconomic indicators were added to the second model. If the OR still diVered from 1, this would imply that the underconsumption or overconsumption as observed in model 2 could not completely be accounted for by diVerences in socioeconomic position between the immigrant and indigenous population.
The analyses were carried out using SPSS 8 for Windows.
Results
As expected, the health status of the immigrant groups was worse than that of the indigenous population (table 2) . Especially Turkish and Moroccan people are (statistically significantly) more likely to rate their health as less than "good" or to report health complaints. Also as far as their socioeconomic status is concerned, the immigrant groups are in an adverse position. In particular, the percentage of Turkish and Moroccan people with primary school only is very high (84.7 and 63.6% respectively versus 24.7% in the indigenous population). Table 3 shows the use of health services by ethnic group, indicated by the percentage of people making any use of that specific service. All immigrant groups are more likely to consult a general practitioner and to use prescribed drugs than the indigenous population, the only exception being people from the Antilles among whom contact with the general practitioner especially is less frequent (12.0 versus 17.4% in the indigenous population). The prevalence of general practitioner use is especially high among Turkish and Moroccan In contrast, the ethnic diVerences in the case of hospital admission, contact with outpatient specialists, contact with physiotherapists and other paramedics are much smaller and less consistent, again with the exception of the Antilles. In this group, the prevalence of hospital admission especially, is relatively high (that is, more than three times as high as among the native born population: 20.0 versus 6.9%), whereas the use of the other services is relatively low (for example, physiotherapist: 8.0% versus 18.6 in the native born population). Table 4 shows the results of the logistic regression models, the first model indicating the figures controlling for age and sex only. The pattern of ethnic diVerences was similar to that as observed in table 2-that is, higher rates among immigrants for general practitioner and prescribed drugs use, and very little diVerences for the other services. The interactions of ethnicity with age and sex seemed to be statistically significant in the case of general practitioner use (table 5) . This seemed to be especially high among people aged 35-64 and among the male immigrants.
In the second model, health status is controlled for as an indicator for need (table 4) . Controlling for diVerences in health status reduces the higher utilisation rate of general practitioner care and of prescription drug use among the Surinamese, Turkish and Moroccan people, but the ORs are still higher than those among the indigenous population, although only statistically significant among the Moroccan in the case of use of the general practitioner.
For all groups except the Surinamese, the pattern for those services where consumption in the first model showed few diVerences from the indigenous population, now reverses, although most diVerences are not statistically significant. This applies to hospital and specialist care (Turkish and Moroccan people), as well as physiotherapist use and use of other paramedics (Turkish, Moroccan and Antillean people). The pattern among the Antillean group now is very similar to the Turkish and Moroccan people. After controlling for health status, the higher use of hospital care is however still observed in this group. The 
KEY POINTS
x In the Netherlands, equality with respect to health care has not yet been realised for immigrant groups: the utilisation of more specialised health care is lower in these groups than in the indigenous population. x This inequality in utilisation is not accounted for by the lower socioeconomic position of immigrants groups alone.
x This implies that the ethnic background in itself may be a factor that aVects the utilisation of health care and thus accounts for diVerences in consumption pattern between immigrant groups and the indigenous population.
x Additional measures are warranted to further improve the accessibility of health care in immigrant groups.
consumption pattern for specialised care in the Surinamese population is now similar to that in the native born population. Finally, in the third model, the remaining diVerences in health care utilisation are controlled for diVerences in socioeconomic position (table 4) . This further reduces the higher frequency of general practitioner and prescription drug use especially among Turkish and Moroccan people. The only statistically significant increased OR is now observed for Moroccan people in the case of general practitioner use. In contrast, the lowered rates of hospital admission, outpatient specialist use, and use of physiotherapist and other paramedics observed in the second model barely change after controlling for socioeconomic status. In addition, the higher hospital admission rate among people from the Netherlands Antilles remains highly significant, although the confidence intervals are wide.
Discussion
The aim of the analyses presented in this paper was (1) to assess whether there are ethnic diVerences in the use of health care after diVerences in health status have been controlled for, and (2) to obtain more insight into the possible role of socioeconomic status in the explanation of ethnic inequalities in the use of health care. Ethnicity was found to be associated with the use of health care after controlling for health status as an indicator for need, especially among the Turkish and Moroccan immigrants. Prescribed drugs and general practitioner care was used more frequently but most other services were used less frequently than by the indigenous population with similar health status, although diVerences were statistically significant for Moroccan people only. Among the total Surinamese population, health care use was similar to that found in the Dutch population after diVerences in need were controlled for, although among older Surinamese people the use of general practitioner care was higher than in the indigenous population. The excess use of hospital services among people from the Netherlands Antilles, in combination with underconsumption in regard to general practitioner use was striking. The lower socioeconomic position of immigrant groups explained most of their increased use of the general practitioner services and prescribed drugs, but could not account for the lowered use of the other services. Although the data have been obtained in 1992/3, we expect the results to be valid nowadays, as more recent studies on some of the ethnic groups and some health services included here point out a similar pattern of overconsumption and underconsumption. 13 Before interpreting the results, some potential limitations should be considered. Firstly, the numbers of immigrants involved in the analyses were small, yielding broad confidence intervals. However, when the same analyses were carried out in a larger population (results not shown), including the entire group that was included in the sample and registered in the administration of the health insurance company in 1992/3, the ethnic variation in the use of health care (controlling for age and sex) was highly similar to that observed in the more limited dataset, with the ORs being more frequently statistically significant. For example, among Moroccan immigrants, the OR for hospital admission was 0.57 (0.33, 0.99), and for use of (other) paramedics 0.64 (0.45, 0.92). Unfortunately, because in that dataset data on health status and socioeconomic position were missing for part of the population (that is, those people not interviewed), it could not be used for the research questions that were central to this paper.
Secondly, there is a possibility that the increased use observed for general practitioner and prescription drug use is attributable to an insuYcient adjustment for health status. This could be the case if the indicators included do not cover the whole range of health problems, or if the report of health problems diVer between ethnic groups. These assumptions are not very likely, however, as the health indicators included in the analyses did aVect the ORs with respect to those services for which underconsumption was observed. Moreover, controlling for other health indicators such as the score on the General Health Questionnaire (GHQ), did not yield a further change in ORs (results not shown). Similar reasoning applies to a probably insuYcient adjustment for socioeconomic status in the case of services that were used less frequently among immigrants, as controlling for socioeconomic diVerences partly account for the pattern of overconsumption.
Finally, the pattern of overconsumption in the case of general practitioner use and underconsumption with respect to the other services, might be the consequence of the fact that diVerent sources of information were used, as the data on general practitioner use were based on self report. When, however, the analyses as reported here were repeated using self reported data for all outcome measures, we observed a similar pattern of relatively high use of primary care, and relatively low use of more specialised care (results not shown). This seems to imply that self reported data on health care use are a useful method for providing a valid estimation of ethnic diVerences in health care use. 6 The (unadjusted) diVerences in the use of medical care as observed here are highly similar to those observed in previous studies in the Netherlands. 13 Compared with earlier studies, this research introduces a new element concerning the control for diVerences in health status as an indicator for need. Our analyses confirmed the finding that was observed in several other countries-that is, a higher use of general practitioner services combined with lower use of more specialised services. 2 In comparison with previous studies, however, this study considers a broader range of services, including use of physiotherapists and other paramedics as well as hospital admission. These services were also less frequently used by immigrant groups compared with the group with a corresponding health status in the indigenous population, although not statistically significantly. Therefore the results of this study seem to suggest that underuse rather than overuse is the characteristic pattern for most immigrant groups in the Netherlands. We expect this conclusion to apply to the whole immigrant population in the Netherlands despite the fact that only the publicly insured were included in the study reported here. The reason is that the majority of the immigrant population in the Netherlands belong to the lower income groups, and are thus publicly insured. This view is supported by the results of the health interview survey showing that the proportion of publicly insured varies between 85% among the Surinamese and 96% among the Moroccan subgroup.
The results of this study also provide indications with respect to the underlying mechanisms that might account for these ethnic diVerences. Although underuse of more specialised services is also present among lower socioeconomic groups in the Netherlands in general, 7 the results of our analyses do not provide indications to suggest that the low socioeconomic position of most immigrants accounts for this underuse. This implies that their ethnic background in itself may be a factor that accounts for their consumption pattern, potentially because of a limited access of health care services for immigrant groups. However, this study does not provide clear indications as to the explanation of this probable inequality in accessibility of services. Possible explanations relate to the communication between the physician and the immigrant patient, with regard to language problems and cultural aspects. These hypotheses should be tested in future research.
It should be mentioned that the fewer contacts with for example specialists and physiotherapists as well as the lower hospital admission rates do not necessarily have a negative eVect upon the health status of the immigrant groups. Firstly, we cannot be sure that the level of utilisation in the indigenous population, which is used as the reference, reflects the adequate level of health care use and can therefore be considered an adequate gold standard. Furthermore, even if the consumption in the indigenous population does serve as an adequate gold standard, it might be possible that the lower use of some services among immigrants is compensated by, for example, the higher use of general practitioner services. In addition, there is a possibility that the use of informal alternatives to the Dutch health care services, or the use of health care in the country of origin, might compensate for the lower use of specific services in the Netherlands. Thus further research is necessary to study whether diVerences in health care consumption between ethnic groups lead to a worse health outcome among ethnic minority groups.
In the Netherlands, the high utilisation of practitioner care and prescribed drug use among immigrants is frequently mentioned as a problem. We have shown, however, that this higher use is partly accounted for by the worse health status of immigrants (although the utilisation rates among Moroccans were still increased after controlling for health status as an indicator for need). This pattern of increased use seemed to be present in the older age groups in particular.
The relatively high use of general practitioner services are also found in lower socioeconomic groups generally in the Netherlands. 7 The results of this study provide evidence to suggest that these socioeconomic diVerences in the use of health services account for most of the increased use of specific services among immigrants. This implies that the explanation for the increased use among immigrants is similar to the explanation for the corresponding socioeconomic diVerences. Explanations that have been suggested for this pattern include diVerences in attitudes between socioeconomic strata. For example, people with a lower education, in the indigenous as well as the immigrant population, might be more inclined to visit the general practitioner with minor complaints. 7 The statistically significantly higher probability of hospital admission seemed to be typical for people from the Netherlands Antilles, although it should be mentioned that the number of respondents in this ethnic group was rather small. Probable explanations for this include the diVerent role of hospital care in the Antilles. Moreover, it has been suggested that people living overseas come to the Netherlands for an operation, using the legitimisation of a family member or friend living in the Netherlands.
In summary, the results seem to suggest that, in the Netherlands, the ideal of equal use according to equal need has not yet been achieved with respect to ethnic minority groups. Future research should indicate whether the same pattern is found in other countries and whether these ethnic diVerences in health care use are indeed attributable to an inequality in the access to health care. Given the potential mechanisms underlying this inequality, it might be expected that the situation improves when immigrant groups become more integrated in society, at least as far as inequality is related to ethnic background rather than their socioeconomic position. In the United States for example, no diVerences in health care use were found between the indigenous population and immigrants living there for 10 years or more. 14 The first generation, however, still forms the largest proportion of immigrants in the Netherlands, implying that additional measures are warranted to further improve the accessibility and therefore the quality of care in these groups.
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